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MMPOI'PAMMHAS MHXXEHEPUSA — HAYYHASA
N MHXEHEPHAS JUCHHUILIMHA

KnioueBble €NOBa: npocpaMmHas UHIICEHEPUA, HAVYHAS OUCHUNIUHA, - UHIICCHEPHAR
oucyunnuHa, meopus, Memoodbl NPOZPAMMUPOBAHUA, NPOZPAMMHbE O06bekmol, A0PO
suanuit SWEBOK (Software Engineering Body of Knowledge) u PMBOK (Project
Management Body of Knowledge), 6azoeeiii npoyecc, ungppacmpyxmypa, cmandapmei.

BBEJIEHHE

TepMHUH TNpoTrpaMMHas WHXEHEPUs BYEPBble TPOM3HECEH Ha HayyHOR KoHpepeHUnH
HATO B 1968 r. C Tex nop Ha npoTspkeHHH 40 JIET 3T0 NMOHATHE NOCTENEHHO MEHA-
JIOCh W pa3BMBAIOCH B cpefe Tporpammiuposanus. [IporpaMMupoBaHKe BHauane cuu-
TAJIOCh HCKYCCTBOM OIMHOYEK, NIOTOM TEXHHKOW M HayKo#, a Tenepb OHO MEPEXOAUT
K WHXCHEPHON AeATENbHOCTH, TPUONMKaOLIeH npouecc pa3paboTky K KOHBEHEPHOMY
MPOMU3BOJICTBY [0 MPUHUMIY COOPKM M3 FOTOBBIX «JeTanei» Tuma reuse, application,
asset provision u zup. B xadecTBe cpedcTs aBTOMAaTH3alMH TIPOM3BOJACTBAa Nporpam-
MHBIX TIPOJYKTOB BbICTYIIAKOT HHCTPYMEHTAILHO—TEXHONIOTHYECKHE CHCTEMBI M CPEAbL.

B pesynbrare MHAOTONETHEH AEATENBHROCTU KOJIEKTUBOB TPOIPaMMHUCTOB HAKOIMH-
NOCh GOABUIOE KOMMUECTBO MPOTPAMM, CPEICTB, @ TAKXKE 3HAHUI M OMbITA CO3NAHHSA KOM-
ALIOTEPHBLIX NPOTpamMM. DTH 3HAHHA O0TOOPaXKeHBI B [IPOTPAMMHLIX HPOIYKTaX MaccoBo-
TO MPHMEHEHUS 1 NPE/ACTABACHBI MHOMXECTBOM TEOPETUHECKUX M MPUKIIAAHBIX METOOB,
CpPEeNCTB, NMPHUHLMTIOB, NPAaBW, a Takke MPOUECCOB NMPOHU3BOJCTBA CHCTEM C YJacTHeM
~ TIPOTPaMMMCTOB M WHXXEHEPOB (TJIAHOBHKOB, KOHTPOJIEPOB NIPOTPaMMHBIX MPOAYKTOB H
TIPOLIECCOB, TECTOBHKOB, HHXEHEPOR M0 KauecTBy U Ap.). B pamkax nearebHOCTH Teope-
THKOB ¥ NPAKTHKOB COPMHPOBATHCH GOPMalbHbIE METO/IbI 0KA3aTENLCTRA, BEpUGHKa-
OWH M TECTHPOBAHUS [POTPAMM, MATEMATHYECKHE MOJENH HAAEXKHOCTH M METO/Ibl
OLIEHMBAHUSA MoKa3aTeNeH KauecTBa NMPOrpaMMHbLIX NPOAYKTOB.

Bce 310 00ycsioBHI0 HEOBXOAUMOCTL CUCTEMATU3MPOBATL TONYUEHHBIC 3HAHHA H
OTIpeIe/INTh MX B BUIE CaMOCTOSTENIbHON OUCUMILTHHDBI (TpeaMeTa) AN NMOHMMAHUS €€
BCEMH KOMIIBIOTEPHBIMH COOOWECTBAMH, OTAEBHBIMH NMPOrpaMMHUCTaMU H HHIKEHEpamMH
mporpammHoro obecrieuenns (I10). CrieuanbHO CO3JaHHBIH KOMUTET CNEUNANIHCTOB 110
wadOopMaTHKE TPH acCOLMAUMHM BLIYMCIHTEILHON Texunkn ACM (Association for
Computing Machinery) u IEEE Computer Society, KOMIbloTepHOE COOOLIECTBO HHCTH-
TYTa WIKEHEPOB 110 3nekrporexHuke u amekrporuke TEEE (Institute of Electrical and
Electronics Engineers), copmuposanu 6a3zoBoe spo 3HaHUH I10 IPOrpaMMHON HHXKeHe-
pnn SWEBOK (Software Engineering body of Knowledge), B koTopom B KOHLEHTPHPO-
BAHHOM BHWJE [PEJCTABIEHO KOHUENTYalbHOE coaepaHue AecaTn 0a3ombIx obOyacTed
(knowledge arcas) w nepuHMumMa nporpamMmHoi uskenepuu (TTH) [1-4].

Onpeaenenne 1. Tlporpammuas nikerepus (Software Engineering) — cucrtema
METOMIOB, CMIOCOOOB ¥ AUCLUILIMHBI TINIAHUPOBAHHA, pa3paboTky, IKCTIyaTaluMu H Conpo-
BoxcaeHuA T10, cnocoOHas K MacCOBOMY TIPOW3BOACTBY. DTO MHKCHEPHAs CTOPOHA IHC-
LMIUIKHDI, OHA OXBATHIBAaeT BCE acnekThl cozfanus ITO, HauwHas OT GOPMYNHPOBAHHA
TpeGoBanuii, pa3paboTKH NMPOYKTa, COMPOBOXAECHHUA H IO €0 CHATHA € KCILTyaTalHUH.

Ha wam B3rnsap, ata gedunuums SWEBOK cyxaer cymHOCTb TIORATUS MPOrpam-
MHoe obecneuenne kak o6nwekTa [T u cam npeamert. IToaToMy moneiTaeMcs ONpenenuTh
APOrPaMMHYIO HHXEHEPHIO U ¢ 00BeKThl B 60/1€e LIKPOKOM CMBICIE, NPUBEKas acrek-
Tbl W apryMEHTbI, KOTOPbIE XapakTepu3yioT riyOuHHele Bompochi 1M w mosBonsioT
OTPEAENIUTE €€ KaK HayuHYI0 M HHXEHEPHYIO NUCUMIUTUHY.
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H3BectHo, uto nrobas Hayka —
9TO CHCTEMA IPOBEPEHHBIX MPAKTHKOM
3HAHUH, KOTOpBIE OTOOpaXaT ee 00-
H¥e BOTMPOCHI, MOHATHA U 3aKOHOMEp-
HOocTH WX pa3sutus. OHa ycTaHaBnmBa-
€T CBS3M C APYTMMH HayKaMH W BIUSET
Ha wx pazsutve. OtrocurensHo TN
MOXHO CKa3aTh, YT0 OHa MHTErpHpOBa-
na B cebe MPUHUMILI MaTeMarTuku M
OCHOBHbIE TIONIOXKEHMS Takux (yHaa-
MEHTIbHBIX HAyK: TEOpHS alropuT-
MOB, MaTeMaTH4eCKaa JIOTUKaA, TEOpHst
YNpaBIEHNS, TEOPHUA MHOXECTB, JlOKa-
3arenbcTBa M Ap. (puc. 1).

DTH  HaykW CO3AAI0T TEOPETH-
yeckuil QyHOAMEHT MPOTPaAMMHOMN
Puc. 1. Teopernueckuii ¢pynpament 1A WHXXEHEPHH, HeOOXOAUMBII [INs TI0-

cTpoeHust aGeTpakumit nporpamm ¢
MOMOIL IO 0a30BBIX MOHATHH U NPUHUKUNOB, KOTOPbIC HIPHUBEACHBI HUXKE IO KaXAOW 13
(byHOaMEHTANbHLIX HayK:

® B TEOPHH ATOPUTMOB — HOPMAJIBHLIE AJITOPUTMBbI, BLIUUCITUTENbHBIE (QYHKLIHH,
MalMHa ThIOpHHTA, arOpUTMUYECKHe anTeOpsl, rpadbl-cXeMbl, MOAEAN ANTOPUTMOB H
nporpamMm M T.I.; ’

® B MaTEMaTHYECKOH JIOTHKE —- MpaBHJIa JOTUYECKHX HCUHCTIEHHH W BbICKa3biBa-
HUi, cnocoGCTBYIOMIMX (OPMANBHOMY OIPEHCTEHUIO TIPABMIIBHBIX YMO3AKITIOUEHHH,
a Takxke jornko-asarebpanueckue creuMpUKalnUK porpamm;

® B TEOPHH JOKA3ATENLCTBA — MATEMATAYECKUH BHIBOI TEOPEM K NIPOrPamMM ¢ f1o-
MOIIBLIO AKCHOM W YTBEPXKJEHHH, TEOPHUS HETIPOTHBOPEUHMBOCTH M allOPHUTMHUECKH He-
paspeuinMbix npobiiem, Teopus sepudukaumnn nporpamm (VDM, RAISE, Z, metount Xo-
apa, Mefkctput u ap.);

® TCOPHUA MHOXKECTB — KBAHTOPLI BCCO6U1HOCTVI, CYWECTBOBAHNUA W ONeEpallii Hajll
MHOXECTBAMH, KOTOPbie MPUMEHSIOTCA AN (OPMAJILHOTO TIPEACTABICHUA aKCHOM JIs
pa3HLIX COBOKYIHOCTENW MPOrPaMMHBIX O0BEKTOB;

. ® B TEOPWH YNpaBNeHHUs — [PUHLMIBIL, METOJLI U 00MIKE 3aKOHBI TUIAHHPOBAHHUS U
YOpaBJieHUSA B LEISX HEKEHEPHOTO nosyveHns 1 o6paboTku nHpopMaunn B oOLIX KH-
OepHEeTHYECKUX U YTNPaBJICHYECKHX cHCTeMaX.

Kpome astoro dydnamenra, k cucreMe 3Hauuit [TH oTtHocsates [S, 6):

o (opMasbHbie METOMIBI MPOrPAMMHPOBAHHA — crietuduKkaups nporpaMM, UX AoKasa-
TENLCTBO, BepUGHKALMSI ¥ TECTUPOBAHHE, A TAKKE MATEMaTHIECKHE MOENH HAJICKHOCTH M T.11.;

® [PUKIaJHBIE METOMAbl, 2 UMEHHO: CPEACTBA, TIPWHLMILI, NpaBWia U TIPOUECCH
xu3HeHHoro upkna (OKL) npou3sBOACTBa KOMITBIOTEPHBIX CHCTEM KaK WHCTPYMEHTOB
KOJUTEKTHBHOH pa3pafoTkd GONMLWMX TMPOrpaMMHBIX [POEKTOB;

® METOJBI YIPABACHHA KOMIEKTHBAMH, a UMEHHO: TIJIRHUPOBaHWe ceTeBbIX rpadiu-
KOB, KOHTpOJIb pabot Ha npoueccax JKLI, n3amMeperue v ClLIEHVBAHUE KauecTBa pa3pabor-
KH [IPOMEXKYTOYHOTO M KOHEUHOIO NPOLYKTOB MPOUIBOACTRA, PEryUPOBAHUE CPOKOB H
CTOUMOCTH WX HW3LOTOBJIEHUS W cepTHHUKALMK.

[T BxopuT B cocTas koMmnbioTepHOH Hayku (Computer science), NpeeMHNLbI HAYKH
TIPOTPaMMHPOBaHHs BKITIOYKNA BCE €€ HAKOTUIEHHBIC TEOPETUUECKHE M MPHUKIAIHbIE JOC-
TUXKEHUS, Pa3BHia HOBbIE METOb! YIPABJIEHHS KOJUIEKTHBHBIM TPYIOM Pa3paboT4MKOB U
METOMABbl M3MEPEHUS W OLIEHWBAHMA pe3y/bTaToB WX AeatenbHocTH. OHa cdopmuposa-
Jlacb KaK Hay4YHO-MH)XXeHepHas aucuumuinHa. [1o3ToMy npuBeneHHoe oTnipefeneHne | ecTh
Yy3KHM Kak B cMbiciie mpeaMera pazpabotku 1O, tax u camoit ee neduHuuny. Janum
onpeaenenue 2, kotopoe 6onee MHUPoOKoe U COCOOCTBYET PACKPHITHIO CMbICTA HAYYHOMN
U MHXeHepHoW uacTu TIH.

Matematu-
yeckas
noruka
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Onpenenenue 2. [IporpaMmHas UHKEHEPHUS — 3TO CHCTEMAa METOAOB M CPEACTB
TIPOTPaMMHPOBaHUsA, WHXEHEPHH NNTAHUPOBAHUA W YIIPABIICHUA KOMNEKTHBHBIM NpoLEC-
COM TIPOM3BOACTBA KOMIBIOTEPHBIX MporpaMMHbIX cucteM (110, npunoxkeHuii, ceMeHcTB
CUCTEM, TIPOTPAMMHBIX IPOEKTOB), METOAbl M3MEPEHNS U OUCHHUBAHUA PA3IMYHLIX HX Xa-
paKTEPUCTHK Ha COOTBETCTBYIE TpeOOBaHMAM 3aka3uHka. [IpOM3BOACTBO OPHEHTHPOBAHO
Ha UCTIONIb30BaHUE 06a30BBIX 00BEKTOB (MOAYJNEH, KOMIIOHEHTOB, AClEKTOB, CEPBHCOB H
T.II.) ¥ aBTOMAaTHU3UPOBAHHBIE OINeEpaLuy, GIU3KHE K KOHBEHEPHOMY NPOU3BOLCTBY.

TTpu manHOM TonkoBaHuu ITH MMeeTcs B BUIY CNOXKMBLUAACS TeOpHs TIPOrpaMMH-
poBaHus ¥ oOpa3zoBaBIUascs WHKEHEpHs YIpPaBIEeHHA H3TOTOBACHHUEM IPOrpPaMMHBIX
npoaykTtos (I1[1) nyTem apgantanuu X 3agadam usroTomnenus [T obumx metonos
ynpaBlieHUs (KPUTHYECKOTO MNYTH,
PERT, mmas-rpa¢ukoB), IiaHUpOBaHHA
U pacnpefiesienvs paGoT Mexay HcHon-
HUTEJIAMU TIPOEKTa, OLEHKH BJIOXKEHHBIX
MU TpyJ03aTpaT U ZOCTUTHYTOrO Kayec-
tBa. [l03TOMY €CTECTBEHHO TNporpam-
MHYI0 WHXEHEPHUIO paccMaTpuBaTh Kak
HAYYHYI0O M HHKCHEPHYIO IUCUMITIHHDI
M3TOTOBACHUS NIPOTPAMMHBIX MTPOAYKTOB  pyc 2. llayunan u nhskenepHas micunnanns [T
(puc. 2).

Ha nepecedyenun obnacted AMCUMIINIMA (0BANOB Ha pHC. 2) HaXOUHTCH Teopus W
TIpakTHKa TOCTPOEHNs CIIOKHBIX NpOrpaMMHbIX 06bekToB. Teopus nocTpoeHus —- 370
TEOPETHUECKOE NIPOrPaMMHPOBAHKE € ITOMOMIbIO CPEICTB annapara abCTPakTHLIX CTEUu-
¢duxanui (rpadoBbIX M CTPYKTYPHBIX cXeM, PyHKUHI ¥ KOMTIO3ULMHA, JECKPHUTITOPOB H
HOMMHALMA JawHbIX, Use case-JuarpaMm U Jp.), a Taioke ¢opmalbHas NpoBepka npa-
BUALHOCTH crieuMdHKaluit MeTodaMu 10Ka3aTeNbeTBa, BepUPHUKALHMU U OLEHKH HAICK-
HocTH. IIpakTuka mocTPOeHHs — 3TO MPHMEHEHHE TEOPETHUECKHUX M CHCTEMHBIX METO-
JOB TIPOTPAMMHPOBAHHS Ha Npoueccax NMpoBepkU (Bepudukauus, BaNWAAUMA, TECTUPO-
Banue) cneundukaunit o6HeKTOB, MOCIeNOBAaTENBHOrO X mMpeobpa3oBaHHs K
BBIXOAHOMY KOy M MEDKEHEPUS OUEHUBAHWA M cepTH(HKaLMK Pa3HbLIX TiokazaTeneH Ka-
YecTBa (HAIEKHOCTb, MPOU3BOANTENILHOCTh, 3ddexTuBHOCTL W T.1.) TTL

Teopyna v:\
nPaKTMKa
COURBHIAR
CRONGBIK " . [
NROTPAMMHGLIX /.
ofwexros /.

HaysHas
aucunnnuHa

TIPOIPAMMHASL MHIKEHEPHA KAK HAYYHAS JMCUOUILIAHA

B otauuue orT MareMaruueckoi WK APYTOil (ByHIAMEHTANbHOM HAYKM, LEbIO KOTO-
PBIX €CTL MOJIYMEHHE HOBBIX 3HAHMI [N PELICHWS COOTBETCTBYIOWIMX 3ana4, 8 [TH
3HaHKA — 270 06lIad TeopHs NOCTPOEHHUA NMPOTPAMM IUTS KOMIIBIOTEPOB, OPUCHTHPO-
BaHHA# HA W3TOTOBJNEHWE NMPOAYKTA IS MOJNYYEHWs OT HETO pe3yJibTaTa.

Hayka TITH — 370 Teoperndeckue, GopmMasbHbie METOABl U CPENCTBA NMOCTPOEHUS
CIIOFHBIX TporpaMmHbix oObekToB. [TocTpoerne — 3To aHanu3 nNpeaMeTHON obnacTw,
TIPOEKTUpOBaHKE W 06Pa30BAHHE BLIXOAHOTO KOAA AN €TO BLITIONHEHHSA HA KOMITLIOTEpE.
HuTerpupoBatibie B NPOTPAMMHYI0 MHKEHEpHIO ¢yHIAMEHTANbHbIE HAYKH, KOTOpbIE
MpUBEIEHHbIE HA pUC. |, @ TaKke Hayka NporpaMMUpoBaHus obpasytoT ee obuiui Teope-
THYEeCKH (yHAAMEHT, KOTOPLIA MpefocTaBifeT Ga3oBble NOHATHSA, 06BbEKTBI U Gopmans-
HBIE MEXAHH3MBI, HEOBX0AHUMbIE TIPH CO3AaHUH O0UIMX U crielndnIeckux ocoOeHHoCTEH
IPErPaMMHbIX TIPOLYKTOB B COOTBETCTBUM € 3aJaHHbIMH K HeMy TpeboBanusamu. Kak
Hayka [TH eimouaer:

1) OCHOBHEIC TIOHSTUS U OOBEKTHI;

2) TEOpHIO NMPOrPaMMHPOBAHUS U METOMb! YNpaBNeHus n3roroBnenuem IMIT;

3) cpeacTBa M MHCTPYMEHTHI NPOLECCOB pa3paboTKu MPOyKTa.

1. OcHoBHbIe noHaTHS [T — 3To JaHHbIE U X CTPYKTYPbi, PYHKUNU U KOMNIO3H-
mH, 6a30Bble 00BEKTHI (MOAYJIB, KOMIIOHEHT, KapKac, IOBTOPHO UCIOMb3YEMBIH KOMITO-
uenr (ITUK) w np.) v uenessie o6bekts! (I1O, mporpaMMHas cucTeMa, ceMeHCTBO CHC-
TEM, TPOTPaMMHBIH ITPOEKT, CIOXKHbIE TPOTPaMMHBIE CHCTEMBI).
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Hpoctsle 06bexTs! paspabaTbBaOTCs ¢ MOMOLIBIO AMEMEHTAPHBIX ollepaliiil GopMaTLHO-
TO WX OIHCAHHA, 8 H3TOTOBMEHHME U3 HHX LIENEBbIX O0BEKTOB OCYLUECTBIISETCS MPUMEHEHHEM
MHKEHEPHBIX METOJI0B YIAB/CHHSA KOJUIEKTUBOM, UX paboTaMH, CPOKAMH H CTOMMOCTHIO.

TIpuseneM omnpenenedue ueneBwix obvexToB ITH [3, 6, 7]

Hporpammuas cucrema (T1C, Application) — koMIIeKc MHTErPUPOBAHHBIX TTPO-
TPaMM U CPENCTB, KOTOpBIe peasu3ytoT Habop YHKUHI HeKOoTOpoH TpeaMeTHOH obnac-
11 (TIpO) B 3apnanHo# cpene. B komrnekc MoryT BXomuts: I10, npuxitafHbie CUCTEMBI
(zapmnara, yueT ¥ ap.), obuiecHcTeMHbIE KOMIIOHEHTBI (TPaHCAATOP, PEAAKTOP, CHCTEMA
yrpasnenus 6azaMu paslx (CYBJD) u T.11.), cMCTeMb! 3al0UThi, obecneueHus Oe3omnac-
HocTH dyHKuMoHupoBauus u ap. Crioco6 msrorosnenus — urxeHepus I1C (application
engineering), xoTopas Bxito4aet npoueccs! JKLI, MeToas! pazpaboTku, ynpassieHHs, oue-
HUBAHUA MPONYKTOB W HPOLECCOB I UX BO3MOXKHOIO YCOBEPILEHCTBOBAHUA.

TporpamMmHoe obecreveHne — COBOKYMHOCTE MPOTPAMMHBIX CPEACTB, KOTOPLIE
peann3yioT QyHKUMH KOMITBFOTEPHOM cHcTeMbl (MITH (DYHKLIMH annapaTHo-nporpaMMHoi
CHCTEMBI), BKTIOUast OOIIECHCTEMHbIE CpencTBa (HAaNpUMep, ONEPaUMOHHAs CUCTEMa
(OC), CYB]], cucTembl 3aMThI ¥ T.1L.), TIOCTPOEHHbBIE TIOACHCTEMbBI KOHTPOJIA (TToKazare-
JIei TEXHOJOTMYECKHX MPOLECcCcoB, 00pabOTKM CUrHAAOB) U MPUKIAAHBIE NPOrpaMMHbLe
cuctemsl. Tak, dyHkuun HekoTopoi OC — 3TO ynpaBleHHe 3ajadamH, MPOrpaMMamy,
NauHsiMK U T.1. TTO Moxet BXoauTs B cocTaB TTC wim ObITh MIEHTUUHBIM (ByHKUMSM
nporpaMMHOi cHcTeMbl. Criocob H3roToBAEHHUS — HIDKEHepHs peannsatny 3aiay 110,

CemeiicTBo cncrem (systems family) — coBokynHocTs [1C ¢ 06umM (HeusMeHHbIM
JUISL BCEX 4JIEHOB CeMeNCTBa) W YNIPaBISeMbIM H3MEHSEMbIM HAOOPOM €€ XapaKTepHCTHK,
KOTOpBIE YAOBJIETBOPAIOT ONpEACHeHHbIM MoTpebHOCTAM TipuknagHoi obnactu (nome-
Hy). Crioco6 u3roToBneHns — WmkeHepus gomena (Domain Engineering) wim xouse-
HepHoe Tipon3soAcTBO onHOTHIHLIX [1IT ¢ exyHOM cxeMoil Ha OCHOBE kapkaca ¥ Crietu-
afbHO pa3paGoTaHHRIX OTAETbHBIX YICHOB CEMEMCTRBA M OPYrUX TOTOBBIX HPOTPAMMHBIX
pecypcoB ¢ MoMomieio Ga3oBOTO Tpotiecca WM JiMHeHKH npoaykra (product line).

TIporpaMmHbIi NPOEKT — YHUKANLHBIA ¥ HHTErPUPOBAHHbBIA MPOYKT, B KOTOPOM
0TOGpaXKeHbl COBOKYMHOCTH PEAJIU30BAHHLIX LEJNIEH, 3aad W pe3y/IbTaTOB JEATENBHOCTH,
YIOBAETBOPAIOUINX TPeGOBAHHAM 3akazuuka rpoekra. Crnocod M3TOTOBIEHUS — HHXKE-
Hepus pa3paboTKM ¥ MEHEIMEHTa NPOEKTa.

CnoxHbIe NPOrpaMMHbIie 00heKTBI — COBOKYITHOCTb B3aMMOCBA3AHHBIX UETERBIX
00BLEKTOB Pa3HbIX THITOB, KOTOPbIE BHIMIONHAIOT HeoGXoMMbIe (DYHKIMM B Takoi cucre-
M€, TIPEACTaBIEHHbIE BHOBL Pa3paboTaHHLIMH NPOCTLIMH 0OBEKTAMH WIH BbIOpaHHbIMH
¢ peno3uTapua roToBhix pecypcos TTH.

2. Teopusi POrPaMMHPOBAHNA —- ITO MHOKECTBO METOJOB, A3bIKOB W CPE/ICTB OTK-
canms (crnieuydmkalnu) ¥ NpOEKTHPOBAHKS LENEBLIX ODBEKTOB, @ TAKIKE METOLOB WX J0Ka-
3aTefbCTBA, Bepupvkaumn 1 Tectupoadus. Kpome toro, B [TM npusneucHsl opmasibHbie
METO/B! YNPaBNEHHs MPOeKTOM (MIEPCOHANIOM, MaTepHaibHLIMKM H ()HAHCOBBIMH pecypca-
MH) ¥ OTHENBHBIMH ero nokasarensmu [6-8]. Merozapl nporpammuposanus B 1IU npencras-
JIEHBl Ha pHUC. 3 W BKJIIOHAIOT: '

® METOIBl TEOPETHUYECKHE
Teopus (anreOpanyeckui, alropuTMH-
nporpaMMmMpoBaHHna yeckuii, VDM, RAISE u op.) u
npuiIagHbie (00bEKTHBIN, KoM-
TIOHGHTHBIH, acnNekTHLIA W ap.),
NpeiHa3HAYCHHbIE 115 IPOSKTH~
pOBaHUA pa3HLIX TUIIOB Here-
BbIX OOBEKTOB,
® METO/IbI {IPOBEPKH TIpa-
BWJILHOCTH TIporpamMm- Qop-
ManbHBIMKW ITpOUEAYypPaAMHU
(yTBepXAeHHs, BLIBOJA, A0KA-
Puc. 3. CosokynHocts metoaos 1M 3aTelIbCTBA);

MpvknanHbie
. metopnl
nporpaMmupoBanms

Teopetiueckue
. meropel
_NporpaMmnposal
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® METONb! OLUEHWBAHHA PE3YNbTATOB TIOCNEN0BATENLHOTO MPOEKTUPOBAHHUA (TIpOoMe-
KYTOUHBIX paboumx NMPOAYKTOB) HA IIPOLECCAX IMPOEKTA M OUEHKH NoKa3aTesneii kauecTsa
KOHEUHOTO TpPOAyKTa (HaZCXKHOCTH, TOYHOCTH, MPOU3BOAMTEILHOCTH H T.IL);

® METO/bl YNIPABIECHUA NUIAaHaMK paboT M KOHTPOJNK MPOMEXYTOYHBIX PE3yibTaToB
Ha TpoHeccax MPOeKTa, a TAKXKE AOTIONHUTENIBHbIE paCHETHBIE METOXBI OLIGHKH TPYyHO3aT-
par Ha Kaxayro paboTy, ee CTOMMOCTL W Ap.

3. S3wiku, cpeactBa u nHerpymentsl ITU. Bee ofbexrsl, kak apredaxrst I,
BKJIIOYAIOT Pa3HOTo pojia ONMcaHus: TpeboBaHMs K pa3paloTke, COracOBaHHLIEC C 3aKa3-
YPKOM, ApXHUTEKTYpY, CTPYKTYpHl HaHHLIX, clelM(HKalui NporpaMMm H T.o.

[TpoekTupoBanue UENeBbLIX OOBEKTOB OCYUIECTBJIAETCH C MOMOIILIO COBPEMEHHBIX
S3bIKOB, B TOM 4YHCIIE BU3YalbHbIX (Hanpumep, C++, Java, Pascal, UML u ap.), u coorse-
TCTBYIOIUMX HMHCTPYMEHTANLHBIX CDEM, KOTOPblE COAEpXaT HEOOXONMMbIE S3bIKOBbIE
npeobpazoBateny U UHCTPYMEHTHI TIOAAEPKKH apTedakToB npouecca paspaborku. K ra-
KUM CpeNCTBaM Talke OTHOCATCS LaGoHbl, kapKackl, AWarpaMMbl MOTOKOB HaHHBIX,
KJIacCOB, TMOBEAEHHA M T.IL ' ‘

[TpoBepka MPaBUILHOCTH LEJIEBBLIX 0OBEKTOB OCYLIECTBISETCS METOJAMH Tporpam-
MHUPOBaHHS U COOTBETCTBYIOLWMH MHCTPYMEHTAMHU, NIPpUCTIocoBIIeHHBIMU [Ts pa3paboT-
K¥ pa3HbIX 3a/lay IpoekTa B COOTBETCTBYIQUIEH cpele NpoekTHpoBaHuA. I"oToBbIH 1po-
AYKT [POBEPACTCA HA COOTBETCTBHE PEANM30BaHHbIX (QYHKUMI 3aiaHHbIM TpeDoBaHHAM,
TECTHUPYETCA C NOMOUIBIO CNELMANbHBIX METOMWK, a TakkKe MOABEPracTCA UIMEPEHHIO U
OLCHWBAHMIO JUIS TOJYHEeHUs MokasaTtenei kawecrsa [IIT. |

B ponu cpen npoekTUpOBaHUA UeNeBbIX 00bLEKTOB MCTIONL3YIOTCA MEPEIOBbIE, CO-
BPEMEHHBIC TEXHOJIOTWH M COOTBETCTBYIOIUE MAKEThl HHCTPYMEHTAIBLHO-TEXHOJIOTHYEC-
kux cucteM (Harpumep, Microsoft Visual Studio, MSF, RUP, Rational Rose u ap.). Mx
RHCTPYMEHTHI  TOJIEPKHUBAIOT [IPOSKTHPOBAHKE Pa3HbIX THIOB LENEBbIX 06BEKTOR,
a TaloKe YIpaBJieHne MEeHEKMEHTOM MPOEKTA, B HACTHOCTH MEPCOHANOM, MJIaHaAMH M Ka-
YECTBOM TIPOJIYKTOB. DTH CPEICTBAa W MHCTPYMEHTBI YI06HO MCNONb30BaTh B KONJIEKTHB-
HOH pazpaboTke rpoekTa.

HPOI'PAMMIASA NHKEHEPUSA KAK WHKEHEPHASS JUCHUITJIMHA

WwxenepHas auciiuimna (mnn urxenepus) B [IM — 310 cnocoObl BBINOJIHEHUS jies-
TENLHOCTH, CBA3anHOH ¢ narotoBnenuem [T ans pasHelx BUIOB LENEBLIX OOBEKTOB C
TpYMeHEHHEM METOMOB, CPeUCTB U WUHCTPYMEHTOB HaywHoW aucuunmvusl [TH [6-8].
Ee ocHOBY coctaBnsioT crnefytoure 6a3oBhie 3eMeHThl (puc. 4):

1) sanpo 3nauuit SWEBOK

(www.swebok.com), xak Habop Teoperu- yI———
4eCKHX KOHUENUMil 1 (opManbHbIX Tripa- NPOrPAMMUPOBAHIS
BHUJL, KOTOPbIE MOUYT NipuMeHsThes B [TH
2) 6asoswrii npouecc TMH, kak crep- SiApo sHakwn TV | B aseniiA Thaustc M
KEHb MPOLIECCHOW AEATENLHOCTH B opra- ' — : :

Huzauuu-paspaboruuke T1TT;

3) cTaHpapthl, kak Habop perrameH-
THPOBAHHLIX MPaBUl KOHCTPYHUPOBAHUA
TPOMEXYTOUHLIX apTe(akTOB Ha NPOUEC-  Puc 4. CocTar GAIOBLIX CMCHTOB WHKCHCPHON
cax XKII; . ANCUMTUIMHDI

4) undpacTpykTypa — 3TO YCIIOBHA Cpellbl U METOaUUEeCkoro obecrieueHus 6a3oBo-
ro npouecca TTH u ucnonnuteneil, koTopble 3aHuMaioTcs u3rotoBnenueM [I17;

5) MEHELKMEHT MPOoeKTa (WWW.pmi.com) — 3TO CTaHZAPTHLIE MONOXKEHWs W IIpo-
LECChL, a TAKKE HaydHbIC MPUHLIMIIGI, METO/IBI MJTAHUPOBAHUA U KOHTPOIS PaboT npoexTa.

. C vHxeHepHO# Touku 3penud, B ITH peanusytotes 3agaum usrotosnenus 1111, kak
TEXHONOTHYECKHE Tipoliecchl (GOpPMUPOBaHUS TpebOBaHMI, MPOEKTHPOBARWUA U COINpO-
BOXJEHUA NMPOAYKTa, a TAKXKE NMPOBEPKH onepauuii 6a30Boro npotiecca Ha NPaBHIILHOCTD
peanmzauMy pasHblX (YHKIMOHANBHBIX 3alad TpPOeKTa M BKIaAblBaHHA ero pabor B
3aJaHHbI 3aKa34YMKOM CpOK.
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ITM moxXHO paccMarpuBaTh € JBYX TOYEK 3PEHUA:

— KaK HHXEHEPHYIO JIeATENbHOCTh, B KOTOPOH MHXCHEDS! pasHbIX KaTerOpHii ocy-
ECTBIAIOT paGoThl MPOEKTa, YYUTHIBAIOT COOTBETCTBYIOLINE TEOPETUYECKHE METOIbI 1
cpencrtsa ITH; koTopsle pekomeHoBaHb! B aape 3HaHui SWEBOK, a Taxke monoxexus
nipoueccoB XKL craHAapToB M M3OpaHHBIX [/ NPOLECCOB METOJOB;

— KaK CHCTeMY YIIpaBJEHWs TIPOEKTOM, KaueCTBOM W PUCKAMH C IIPHBIIEHEHHEM
npasun M nonoxenuH cranpaproe KL, kauecTBa M MeHemkMeHTa npoekTa [7, 8].

Hnxenepras AesTeNbHOCTD MIAHUPYETCS, B HEH MPOBOIMTCSA pacipeac/ieHHe Tpo-
€KTa Ha oTAeNbHbie paboThl, KoTOpbie ByAYT BBITIONHATL UCTIONHATENN MpoekTa. MeHen-
Aep TpoekTa — 3TO TVIABHOE JICHCTBYIONLIEE IML0, OTBETCTBEHHRIH 3a IPOEKTUPOBAHHE U
KOHTPONb BBITIOMHEHUS 3THX paboT pasHuUMHK ciryxOamu MHQPacTpyKTypsl NpoekTa B
opraHuzauuu (BepuduKauyy, TeCTHPOBAHUA, OUEHKH KadecTBa u Ap.). [IpomyxT komnexk-
THUBHOTO M3TOTOBJIEHUS MepefaeTcs 3aka3qKuky Mg conpoBoxiaenus. Haliennsie B Hem
omUOKH M HeLOCTATKH YCTpaHATCH pa3paboTuUKamMHu.

3Ta AeATEILHOCTh NPAKTHYECKH yie oTpaboTaHa U 1o CBOEH CyWHOCTH Giuska K
MHXEHEPHON NEeSTeIbHOCTH B MPOMBILIIEHHOCTH, TAE MHXKEHEPUst —— 3TO crocod npume-
HEHWA HAYUYHBIX pe3yNbTaTOB B M3TOTOBJEHUH HEKOTOPBIX TEXHHUECKHX H3IENIHA ¢ no-
MOLIBI0 TEXHOMOIUYECKUX HPaBWI W TIPOUCLYP, METOOWK W3MEPEHHsA, OUECHKW |
cepTU(HNKALUU W3TOTOBICHHOTO NPOHYKTA.

Ianee naetcs of1as xapakTepucTHka 6a30BbIX 1)-5) aneMeHTOB umKeHepHon Jivic-
UUIUIMHBL (CM. puc. 4).

1. Aapo 3nanni SWEBOK — 3710 rnaBHasi coaepxarenbHas TpakTOBKa U rnepe-
4YEeHb KOHLENTYalbHLIX OCHOB pa3aenos [TH. CTpykTypHo Aapo BkatouaeT 8 cebds 10
pasgenos (knowledge areas). IX ycnoBHO nmogenuM Ha [(BE€ KaTeropHU: MPOEKTUPOBA-
HUE W OpraHu3aUMOHHAs, nHxXeHepHas JesttenbiocTs. IlepBas kateropus — 3T0 meTo-
Ibl ¥ cpencTaa pa3padotiu (hopmuporarue TpeboBaHMi, IPOEKTUPOBAHHE, KOHCTPYU-
pOBaHHe, TECTHPOBaHWE, COIPOBOXEHWE). Bropas KaTeropus BKIIOYAET METOJb
YTIPaBAEHHS TPOEKTOM, KOH(pUTrypaumeii, kauecTBoM 1 6a30BbIM MPOLECCOM OpraHM3a-
uuK-pazpaboTumka.

Mertomsl appa 3HaHUMH SWEBOK MEHe/Kep IIPOEKTa COTOCTaBIET ¢ 3ajadamu
craHaapTHeix npoueccos XI[ n obecneunBaeT HaronHeHHe Ga30BOro MpoLecca 3THMH
MeTonamu. TeM caMbiM cosfaetca Ga3uc MHKEHEPHOH AUCLIMIUTUHBLL U3TOTOBNEHHUS TPO-
IDyKTa, BKITIOYAIOIIKI perflaMeHTUPOBaHHYIO TIOC/IeJ0BaTEbHOCTh IPOLECCOB pa3paboT-
K1 ¥ conpoBoxaenns 111, Ha HauanbHbIX NpoLEccax OnpeensoTes Tpe6OBaHHUS K Npo-
TYKTY, NPOEKTHBIE PEWIEHHs U kapkac (a0CTpakTHas apXUTEKTypa) OyAyWero MponyKra.
Ha ocHoBe TpeGoBaHii 1 kapkaca pa3pabaTeiBalOTCs HOBbIE WM TTOAGMPAIOTCS TOTOBbIE
0OBbEKTHI JUIS «3aMONHEHHUS» Kapkaca KOHKPETHBIM COACPXKaHHEM H MOCHEHyroLiel ero
nopa6otkoi#t 1o koHeuuoro IITI.

2. BazoBkiit npouece (BIT) — 310 MeTaypoBefb U1 IPOLIECCUPOBAHHS U3TOTOBIIE-
HueM npoaykta. OH COmepKHUT OCHOBHbIE TMOHATHS, KOTOPHIE OTHOCATCS K OCHACTKE,
OpraHU3alMOHHON CTPYKTYpe KOJUIEKTHBA pa3paboTUHKOB M METOJONOTHH OLEHKH, W3-
MepeHus, YIpaBlieHHs W3MEHEHUsMH W COBEPILIEHCTBOBAHHEM caMoro mpotecca. B ue-
noM BIT — 3To MHOXECTBO NOTHYECKH CBA3AHHBIX C HAM BUIOB MHXEHEPHOW IEATEIIb-
HOCTH OpraHM3alMu-pazpaboTuka M Habop cpecTB M MHCTPYMEHTOB, NpeiHa3HaueH-
HBIX 7S MCMONb3OBaHus npn usrortosnenunu IMT1.

3. UudpacTpyktypa — 370 HabOp TEXHUUECKHX, TEXHOIOTMYECKHMX, IpOrpam-
MHBIX (METOLMYECKHUX) M HETIOBEUECKHX PECYpPCOB OpraHu3auuu-paspaboTunka, Heobxo-
JUAMBIX JUIA BbIONHEHN BI1, OpHEHTHPOBAHHOTO Ha BLINOJHEHHE [AOTOBOPA ¢ 3aKA34H-
KOM TIpOrpaMMHOTO NpoekTa. K TEXHHUECKHM pecypcam MpoekTa OTHOCATCA: KOMITbIOTe-
PBL, YCTpoicTBa (TIPUHTEPHI, CKAHEPH! U T.T1.), CEPBEPHI U T.IL., @ K IporpaMMHbiM — T10,
HH(OPMALMOHHOEe K CHCTEMHOEe obecrieuerue. TexHONMOrHueckde M MeTOIHYECKHe pe-
CYPCHI — 3TO METOAMKH, MPOLELypH!, TPaBIIa, PEKOMEHAALMH CTAHAAPTOB AJIA TIPOLEC-
ca U yrpaelieHus epcoHaioM. YenoBeueckue pecypebl — 3T0 TpyTibl pa3paboTurnkoB U
cryx6 ympaBleHHsA MPOEKTOM, NNAHAMH, KayecTBOM, PHCKOM, KOHGuTypauued u mpo-
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BEPKM [PaBWILHOCTH BBIION-
HEeHUst TpoeKTa pazpaboTdn- Wncbpactpykrypa
xamu. Bmecte 3ro GasoBbrii nHxeHepuvt
TIpoLlecC W KOMIUIEKT MAOKY- i P

MEHTOB TIO perJiaMeHTaluy, "p;f;‘:‘:x:z‘:f;::cﬁm

BBITIOJTHEHHIO W pPeTyIUpOBa-

Huto nipoueccoB XK1 nox xon-
KpeTHble lesu mnpoekrta [7].
CpencrBa, TPOMEXYTOUHBIE [ Ba3a ananui MpoexTa )
pesynbTarsl pa3paboTkH Ha
nporeccax XKL, a Takxke me-
TOIUKU PYKOBOACTBA pECYP-
camu BIT w1 pe3yJibTaThi NPUMEHEHHS! COOTBETCTBYIOWMX METOJOB HPOTPaMMHPOBAHUS
coxpausitorcs B 0ase 3maHui rnipoexra (puc. 5).

[Tocne BLIMONHEHHUS TIPOEKTa W TIPHOOPETEHMS OMbITA MOCTPOEHUA KOHKPETHOrO
npoekTa 6a30BbII POLECC W ero AJIEMEHTH MOTYT COBEpLIEHCTBOBaATBCA (HopaboTka, 3a-
MeHa, J100aB/ieHHe HOBBIX CpelcTB) coorBeTcTBeHHo craniapty ISO/IEC TR 15504
(Information Technology — Software Process Assessment, Part 2: A reference model for
processes and process capability).

"oTOBHOCTE BCEX BUAOB JNIEMEHTOB TIpOLECCca W NEPCOHaNa Opraiu3aliH-paspadoT-
qHKa [POU3BOJMTE KAYECTBEHHBIH HPOJYKT — OCHOBA OUEHKM 3PENOCTU KaK camoii
OPraHu3dLK, TaK U BBIMYIIEHHOTO NpojykTa. Ins 3Toro npuMeHseTest MOAesb 3pellocTH
CMM (Capability Maturity Model) Uucturyra nporpammuoit wrkernepun SEI CLIA.
st paccMOTpeHHUs pa3HO CTENeHW TOTOBHOCTH opranu3auuy cosgasates [T mogens
PEKOMEHJIyeT CHEAYIOILINE OLICHKU: YAOBICTROPUTEIBLHO, CPEJIHE, XOPOLIO U O4eHb XOPOo-
mo. YpOBEHb CTEITEHH TFOTOBHOCTH ONpejlenseTcs HanudueM B opraHusauun 6a3oBoro
Tpouecca, BeeX HeoBXOIMMbIX JUIS HEFO PECYPCOB, COOTBETCTBYIOWNX CTAHAAPTOB U Me-
TOIMK, a Takke NMPOPecCHOHANBHLIX cNOCODOROCTEH (3PesIOCTH) HICHOB KOJUIEKTHBA W3-
rotoBasTh T B 3ananHbLIt CPpoK 1 BKJIA/LIBATLCS B CTOMMOCTh. Mogent CMM - nisiti-
yposHesast, [TepBhifi 1 BTOPOR YPOBHH ONPEACHsOT HEJAOCTATOUHYIO NOATOTOBICHHOCTD
OpraHU3aLHK BLITONIHATE 3pesio iponykT. Tperuit, qeTBepTblit v ATLIH yPORHK XapakTe-
PH3YIOT CTENEHbL TOTOBHOCTH, 3PEOCTH M MPOHECCHONANIN3MA CIIEUHATHCTOB OPraHn3a-
MM U3rOTABJIMBATH COOTBETCTBEHHO CPe/IHUil, XOPOWMI U OTIIMUHEIH npoaykT. Kpome
Ga3oBOM MOIENH, UCIONL3YIOTCS crielan3npoBanHas Moaens SW CMM (Software
CMM) st ouenku 3penoctu 110, urterpuposantas Moaess penoctn CMMI (CMM
Integrated) nnst yvera notpedHocTel rocynapcTBeHHbIX cTpykTyp B 1O, Bootstrap —
JUIS OLIEHKW 3PENIOCTH MANCHLKUX M CPEJHHX KOMMEPHCCKHX KOMDaHHi.

4. Crangaptel [TH — 5710 Texuonoruyeckn oTpaboTaHHbIit HA0OP pa3HbIX BHIOB
[POLECCOB CO CTPOTO OFPEHCHCHHBLIM W PErIaMEHTAPOBAHALIM TOPAAKOM TPOBEICHUS
pabot B 1TH, cBsazannbIX ¢ pa3zpaboTKOH 1 OUCHUBAHKEM MNPOLYKTA Ha KaUeCTBO, PUCKH H
1. Cranpaprel B o0stacti T[T pernamenTHpyoT pa3Hbic HAIPABICHHUS ACATEILHOCTH.
Onu craHgapTH3NpyoT TepMuHbl 1 nousThs, JKLI, xavecTBo, H3MepeHHe, OLEHKY Npo-
IyKTOB W npoteccos. Hawbosee BaxubIMu cpen Hux — cranpapt ISO/IEC 12207
«TIpouecchl KUBHEHHOTO HUKITA TPOTPAMMHOro obecnedeHusy», a Takke CTaHAapThi ce-
puw ISO/IEC 9000 ~— 1,2, 3, HCTVY 2844-94 1 2850-94, pernaMeHTUPYIOUINE aCHEeK Thi
CHUCTEeMbl yripaBsienns v obecrievenns kauvecrtsa [1I1.

Cranpapt ISO/IEC 12207 copepWUT OpraHu3aLMOHHbIE NIPOUECChL: TNTARHUPOBaHHE,
YTpaBJIcHUE ¥ CONPOBOsKACHNE. [Tpoliece NMTaHUPOBAHNS BIJIIOYAET ACHCTBHA TIO COCTaB-
JIGHUIO TUIAHOB H IpadyuKoB NpoekTa, Mo pachpesenenmo paboT Mexly pa3HbIMK KaTero-
PHAMHU CTICUMANNCTOB, a TaKxke JNEeHCTBHA MO KOHTPOJIO TNUIAHOB U BLITOJHEHHBIX padot,
[Ipouecc ynpaeneHns NPOEKTOM OMpeesseT Npouecchl yHpaBieHus paboTaMy Ha npo-
€KTe, KOTOpPble JOKHbI BBITIONHATL CACUHAIUCTBI, BAAACIOLINE TCOPUEH YIpPaBIEHUS,
crocoOHble TIAHMPOBATH W CIEATh 33 CPOKAMM BLITIOJIHEHUA TpoekTa. TpeTuit npo-
LIecC — 3TO COMPOBOKICHUE TOTOBOTO TPOAYKTa IIPOEKTa, BLIABICHWE W YCTpaHECHHE

Puc. 5. DneMeHTh nH(BpacTpykTypsl NpoexTa
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HailIeHHbIX B HEM HEOCTATKOB, a TAKKe JOTIONIHEHHE HOBBIX WM yHANEHHE HEKOTOPhIX
dhyHKUMit B NMpOAYyKTE.

Anpo 3uannit SWEBOK u cranmaptst XKLL B3aumMocBsazaHbl. OHM HCHONB3YHOTCA
Opu olpefielieHUH cTpyKTypbl Gazosoro npouecca ITH n paspaboTkn He0OXOOUMEIX Me-
TOIVMK W OrpaHrueHWIl Ha M3rOTOBJEHHE NMpoAyKTa. IIpHm 3TOM. MOTYT UCHONB30BATHLCS
tdyunamenraysasie moaenu XKLL (BogonanHas, covpalibHas M T.01.), KOTOPLIE PEaNu3yIoT
3UIOKEHHBI B HHMX CTHNG TIDOCKTHPOBAHWA M pealu3alMy i HEKOTOPLIX BUJIOB
NIPOIYKTOB. "

5. MeHe)KMEHT NpoeKTa — 3TO YIpaBJieHue pa3paboTkoit MpoeKTa ¢ UCIIONb30Ba-
HHEM aJlaliTHPOBAHHOM TEOPUM YTIpaBAEHUS U npoueccoB Aapa 3nanuit PMBOK x tuny
npoekta. B PMBOK mpeacrasieHsl MOJOXKEHWs M MpaBujla PYKOBOACTBA B COOTBET-
CTBMH C 3aJaHHLIM BPEMEHEM MPOU3BOACTBEHHOIO LMKNa IOCTPOEHHs YHHKANLHOIO
NpomyKTa B pamkax Hekoroporo mpoekta [9]. PMBOK  — »to -cranpapr IEEE
Std.1490:2003, xoTopslit pa3paboraH aMmeprukaHCkMM MHCTUTYTOM ynpaBlieHWs NPOEKTa-
Mu (www.pmi.org) mwis cosganua 110,

Snpo s3raunii PMBOK noctpoeHo ananoruuno aapy sHanuit SWEBOK u conepxur
ONTHMCAHNE JIEKCHKH, CTPYKTYPBI TipolieccoB W obnacTell 3HaHUH, KOTOpble OTOOpaXaioT
COBPEMEHHYIO TIPAKTYIKY YTIPABIEHUS MPOEKTaMH B HEKOTOPbIX OOJACTAX NPOMbIUIIIEH-
woctu 1 [TO B wacTHOCTH. SIAPO COACPIKUT TMIPOLECCH! W OTIPEAEASET NPHHATHE PELIEHU
o pecypcam MpoeKTa B KaXAbli MOMEHT BPEMEHW BhIMOTHEHUA U YNPABJICHHA 3alauamu
npoekra. O6nacTh 3HaHHH — yIpaBJIeHHE COUCPHKAHHUEM TIPOEKTA ~— DTO TIPOUECCHI, Per-
JAMEHTHPYIOLNE NIAHUPOBAHNE, pa3duBKy paboT Ha Gosiee POCThiE B LENAX YIpOle-
HUst nipouecca yrpasneHus. O61acTs YNpaBNEeHUS KaueCTBOM COACPKHT NPOLECCH W
OTIEPALIUH OCTIPKEHUS LI TpOeKTa, a TakXKe MpaBuiia W NPOLELypbl AT yAyYIIeHHsS
npouecca obecrieyeHHs KauecTBa B COOTBETCTBUH C BaLlaHHHMI/I TpeGOBAHMIMH 3aKa3uu-
Ka W NosoxeHnsMu cranpapra kagecrsa (ISO/IEC 9000 —1, 2, 3). O6nacTe ynpasneHus
YENOBEYECKNMH pecypcaMy BKIFOYAeT pacnpe/ie/ienne pdﬁOT MEX[y HCIIOJIHUTENAMH B
COOTBETCTBUH C HX KBallM(puKkauueid M npodhecCHOHanM3MOoM.

~ Takum obpasom, crannapt PMBOK, xak u cranpapt ISO/IEC 12207, nmeet MHOTO
0BIIEro, Kacarollerocs OPTaHH3allMOHHLIX TPOLECCOB YMPaBICHYs NpoekfoM M ero
pecypcamm.

[IPONPAMMHAST MHKEHEPHUS B TIPAKTHUYECKOM H3MEPEHHWNI

O6uiee wazHauenue [TM — 370 npakThka, T.€. KOHKPETHOE MOCTPOEHHE KOMIILIOTEP-
HBIX TIPOTPAMM, CHCTEM W WHCTPYMEHTOB C APUMEHEHHEM TEOPETHYECKUX W MHKEHED-
HbIX METOJ0B. ‘

[nagHas 0coGEHHOCTL MPAKTHKY ~- 3TO UCTMONb30BaHME pa3zpaboTaHHBIX TOTOBLIX
niporpaMm 1 nHGOpPMaUHoHHLIX pecypcoB. MuTepuer (MatLab, Greenstone, Grid-cucre-
MBI M 1p.). JIOCTYI K HUM MOXET OCYLIECTBHTH /060# MoJIb30BaTeb W NOAyUHTH Gec-
MIATHO MM HA KOMMepUecKoit OCHOBE roToBbIH pecype, kak cepuc. O MOXeT OfHOpa-
30BO WCTIONIb30BATHCA JUTA PellicHUs COOTBETCTBYIOWEH 3aiaum THOO0 Kak HEKoTopas 1po-
rpaMMa MOCTOSHHOTO W MHOrOKPaTHOrO APHUMEHEHHUs B HekoTopoM jaomeHe. CeromHs
chopMHpOBANOCE TPH HMHXKEHEPHBIX MOAX0Ja IO NPUMEHEHHIO TOTOBBIX PECYPCOB!
reusing engineering, application engineering, domain engineering. OHu NpUMEHSIOT B Ka-
4eCTBE TOTOBBIX PECYpCOB MOBTOPHO Hcnosb3yemble komnonenTs! (ITHK), npunoxerus
W cucTembl. [IpUMeHeHHE rOTOBBIX PECYPCOB, Kak MHOrOKpPaTHO HCMOJBL30BAHHOIO TOTO-
BOTO TIPOAYKTA, AdeT 3HAUMTEILHYIO 3KOHOMMIO TIpU [IPOM3BOACTRE W3 HUX HOBBIX
TPOrPAMMHbBIX CHCTEM 1 ceMelcTs crctem. Bee Buasl ITHK coxpaHsioTes B XpaHHIKIIAX
npoekTta — perio3uTapusx [6, 7).

Hrxenepust ITHK — 370 cucTemMatudeckas U UelieHanpaBsieHHas JAesTelIbHOCT A
nonbopa peanu3oBaHHBIX U TipeAcTaBNeHHbIX B penosutapun [THUK. Cuctema npoextu-
pyeTcs M3 HUX CHU3y BBepX. CHauana cosgaercs ofLas CTpyKTypa —- kapkac MpoayKrTa,
IDaeTcs ero OMUCAHHE W IO 3TOMY ONUcaHWI0 roToBble komroHeHTs! U TTHK unTerpupy-
I0TCA B CHCTEMY.
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HrxeHepust nmpuniokeHnid 6asupyeTcs Ha MHoOropazoBoMm ucrnoas3osannu [THK, a
TaKKe TOTOBLIX mporpaMm. ITpoexTHpoBaHHE OJMHOUHBIX, T.€. YHWKAIbHBIX PO~
TpaMM-TIPUIOKEHUIT — ITO MHXKEHEPUS nporpaMmupoBasus u3 rotoseix [THMK npuno-
xenus. [Ipouecc nmocrtpoeHus HaunHaetes ¢ aHanuza ITpO, onpepeneHust KOHUENTYalb-
HOI Mopeny, pa3spaboTkH MPOEKTHBIX peUIeHHH U MPOBENeHHs KOMIO3HLH KOMITOHEH-
TOB C UCIIONbL30BaHHEM WWAOJIOHOB MW KapKacoB.

Hwuxenepnst [TpO — HaGop cpencTs, MHCTPYMEHTOB, MHOXKECTBA TOTOBBIX PECYPCOB
1 6a30BOro Npouecca NOCTPOSHUS M3 HUX CUCTEM ceMelcTBa (JIoMeHa) Ha OCHOBE MoJe-
1M, comepikauleil oblmue W M3MEHAEMble XapaKTEePHUCTUKU TIpe]cTaBuTeNell cemelcTaa.
Bri6pannste ITUK unit oquHOYHbBIE TIPUIIOKEHNA BCTPAWBAKOTCS B MOIENbL Aomena. Tex-
HOJIOTHS pa3paboTky ceMelcTRa MIAHUPYETC Kak B IUIAHE CO3JAaHMsA MOJENH [OMEHa,
TaK W 4IeHOB ceMeicTBa. OHa BKIIIOUAET MPOLECCH aHANN3a, POEKTUPOBAHUS U BCTpau-

- Banus [TMK B oTaensHble npejcTaBuTenu cemelictsa. Tlo cRoeMy xapakTepy [JaHHas WH-
KEeHepust pHONIKeHa K KOHBEHEPHOMY IPOH3BOACTBY FPOAYKTOB H3 TOTOBBIX pecyp-
cOB. YTipaBJietvie 3ToM WiKeHepueHk COCTOUT B [TAHHPOBAHMM U pacTipeeNeHHn paGoT
IS KKJIOFO YUACTHHKA TIPOLIECCA CO3AAHNS IOMEHA N KOHTPOJIA UX BBITIOTHEHH.

Texronornyeckne rnpremMbl NPOU3BOJCTBA NPOTPAMMHBIX TIPOJYKTOB M3 TOTOBbIX
KOMIIOHEHTOB M TPOrPaMMHbBIX CHCTEM BOTUIOLIEHB! B TaK Ha3bIBAGMBbIC JIMHEHKH npo-
AYKTOB, KOTOPbIE COOTBETCTBYIOT KOWBeHepHOoMy nponssoactBy I Ha ocHoBe cnpoca
pbIHKA.

TTpaKkTHYECKHE HHCTPYMEHTL] TTPON3BOACTBA — ANpo 3HaHui SWEBOK, PMBOK u
CTAHAAPTHI, B KOTOPIX MPEACTABICH PEriIAMEHT OTUCAHMS NPOLECca HHKEHEPUH JIOME-
HoB (Domain engineering process) kak HoBoro npouecca XKL, CoryiacHo aTomy cranjap-
TY TIPOLIECC MHKEHEPHH JOMEHOB BKIIIOUAET: aHATN3 JOMeHa (BLIABICHUE CBA3EH, MOCTO-
SHHBIX M W3MeHSeMbIX TpeGoBaHWii, MOHSTHH W MOAcneil); NPOCKTHPOBaHNE NOMEHa
(Domain design).-— kapxaca mis TIUK, axrusoB (asset) n nnrepdeiicor, cornacoBanHbIX
C MOZENBIO JOMEHa; TEXHOIOTHI0 OMEHA ¢ fioanpoueccamu (hopMHUPOBaHUsS PECYPCOB
(asset provision), pazpaboTkoii 6a3el pecypcor (asset-based development) u nx conpo-
BOXACHHUSA. B pesynbrate npUMEHEHHS TEXHONOTHH MIDKCHEPHH JOMEHa B cOdTBEPHOM
OpraHmusatini OyIcT CO3AaBaTLCH apXUTCKTYPHBIH Oazuc nipouspoactaa 11T w3 Muoropa-
30BeIX TTHK penoznrapus u a3plkoB crielndiikaliu 10MeHoB.

Takum obpaszom, nayka u umkerepus, SWEBOK, CTAHJIAPTBI, PMBOK, xak
TJIABHBLIE COCTABHBIC IEMCHTBI IPOTPAMMHON HIDKEHEPHUH, CBA3AHBI MeXy co0oit Tpo-
ueccami DKL, MeToamit TIpoeKTHPOBAKMS U yrpaBIeHus pa3paboTkoit npoexra. CUMBO-
JTWYECKA 3Ta B3aMMOCBS3b MpEJCTaBNEHA Ha puc. 7.

PaccmoTpeHHbie 6a30Bble TEOPUH M COCTABHBLIC
anemenTsl TTH opuerTrpoBaHbl Ha paspabotky rpu-
KIAAHBIX CUCTEM Pa3HOTO HasHauenmst. [pu nx paspa-
00TKE HEOOXOMMMBI  MHCTPYMEHTAIHO-TEX HOMOT M-
HbIE CUCTEMbl M CPelbl ¢ HabOPOM HEOOXOAUMBIX
MHCTpyMeHTOoB. [TpiMep Takoi cpeiibl M peanusating B
Helt MHXEHEPHOrO NOAXOAA K ITPOEKTHPOBAHMIO —
cuctema Visual Studio Teams Systems ¢GHUpMsl
Microsoft. B Hell peanu3oBana TEXHONOTHS NPOEKTH-
POBAHWS, KOJMPOBAHMS, TECTHPOBAHUA W BHEJPCHYS
TIPOrpaMMHbIX TIPORYKTOB. B 3100t cpene onpeneneta
TeXHoNorus noadopa, pacripe/IeNeHns W BbITIONHEHNSA
paboT MeXAy pasHbIMK TPYNNaMH  CTELMaTHCTOB,
HMEIOLIMMH Pa3Hble YPOBHH 3HAHWIL U HaBLIKOB B 00JIacTH niporpammMuporatud. OHu pazzene-
Hbl HAd YeTblpe KaTeropuM CHEHHAIMCTOB, B KOTOPOH KaXIblH nomyyaer paboTy Mo cBOMM
criocobrocTam. Ilepexon B 6onee KBaTH(PUUMPOBAHHYIO TPYTIy 3@8BHUCHUT OT KauecTBa
BbIMOJIHEHHbIX paboT npeAblayuied 3a1a4u ¥ OT NOIyYeHHOTo onsiTa. YerBepras rpyii-
Ma — 3TO CMELMATNCTLI BBICOKOH KBANM(HUKALIMK, OHW OTBEYAIOT 32 MPABHILHOCTD pa3-
paboTku npoekra B JaHHOR cpele.

Puc. 7. Cocrasneie snemenrrit TTHA
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3AK/IIOYEHHUE

B Hacrosmei pabore npencTtaBieH cucTeMHbI# ananu3 [ B HayyHOM, MHXKEHEPHOM
U TIpaKkTHyeckoM mMepenuu. [daHo ee obuiee TOJNKOBAHME, NPUBEACHBI apTyMEHTHI U
onpeneNieHns kak 06bexkToB, Tak W camof medwanmn. TlpoBeaeHa ee cTpykTypHzauus
B BHIE HAay4HOM, WHXKEHEpHOH M NPaKTUUecKOH AMCLMILTUH, cOpMYTUPOBAHELI coAep-
KaHWe W WX HasHadeHwe. [IpelsyioxkeH MHXEHEPHbIH M NPaKTHYECKHH acmeKThl Mo-
CTPOEHMA LEJIEBIX NPOrPaMMHbLIX 00BEKTOB (NMPOrpamMMHOTO OBecTeHeHHs, NPUIoKe-
Hnii u gomenoB) u3 roroseix [TUK. Tlokaszana pons 6azoBoro npouecca [1H, kak nipo-
UeCCHOH OCHOBBI pa3paboTKM KOMIMBIOTEPHBLIX MMPOTpamMM C HCTOJML30BAHUEM sIpd
3nanui, crtaHgapto KL, wHpacTpykTypsl M MEHEIXMEHTa B  OpraHusa-
UMH-pa3paboTUHKe.

PaccMOTpeHHbIH noaxon kK onpepenennio [T obcyxaancs, OUCKyTHPOBAICS H
YTOUHSJCA B oTaene MHCTHTYTa MPOTpaMMHBIX CHCTEM, Ha BceykpanHckoit koudepen-
MK TiperioiaBaTeneit U cTyaeHToB «[IporpaMMHas HHKEHEPUA — HarpaBJieHHs 00yve-
HU, MpoBefeHHOM HanuoHansHbIM aBHAIMOHHBIM YHUBEpcUTETOM (3—5 mexabps 2007
I.), Ha ceMHMHape nperniogasareyieif u ctynenros (6 nexabps 2007 r.), ureHun Kypca Jiek-
UHH CTyneHTaM Ha (akynbTeTe knbepHeTHk KneBckoro HauMOHaNIbLHOTO YHHUBEPCHTETA
uMend Tapaca Ulesuenko u B dunuane MOTH npu HMuctutyre kMOGEpHETHKH NMEHU
I'nywkoa HAH Vkpanusl. ABTop BbipakaeT H1arogapHOCTb BCEM, KTO MPHHSIL yyacTHe
B o6cyxnednn npeamera [TH. "
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